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FOREWORD 

. 
!he design potential of plants merely recognizes that 

plants have the ability to achieve a given form, texture, 

color, and size, in a given time, and under proper con

ditions of growth. Whether a plant or group of plants 

actually achieves the design potential desired depends upon 

the designer's selection of plants that can respond to the 

specific growth conditions. If the wrong plants are 

selected, or the conditions of growth are not uniform, or 

are altered in some way, then the potential envisioned by 

the designer cannot be achieved. 

Plants are among the most complex components that any 

designer uses - complex because they are living, growing 

things. !raditionally their primary use has focused on 

their aesthetic qualities and beauty. Therefore, the 

designer, unfortunately, frequently considers their use in 

the same way as a piece of farniture or a certain fabric 

might be used. 

It is necessary for the designer to be knowledgeable 

about proper conditions of plant growth. Too often a 

plant, or group of plants, is chosen for a particular 

interior situation simply as a design element with no 

thought or care given to specific plant growth require

aenta. After a ahort period of time the plant will respond 
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respond negatively to its environment and, in the end, 

will not survive. 
. 

Plants have botanical and horticultural growth 

characteristics, which have been ~ply classified over the 

years by scientists. The information compiled for this 

study will be helpful to the designer because it provides 

a horticultural background and understanding for a number 

of specific plants that are, in turn, used in specific 

interior situations. 

Because knowledge of the plant 1 s natural habitat 

provides many helpful hints for successfully growing it 

indoors, Part I of the study will deal with the plant in 

its natural environment, and a number of plants will be 

explored and grouped into varied geographic and climato

logical locations. The groups of plants will be researched 

as to the temperature, relative humidity, light intensity, 

and soil condition in which they originally grew. ~he 

study will be augmented by five illustrations of groups of 

plants in their natural environments and a brief descrip

tion of each plant will be included. 

The plant origin study will then be paralleled, in 

Part II, with the transportation of the- plant into an 

enclosed, interior environment which is human inhabited. 

Geographic locations will· again be considered at this time 

in five dissimilar regions of the United States, and in 
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. 
ti~ Yaried interior situations, which will include an 

illustration and a description of each of the environ

aents. 

!he aesthetic and design value of the plant will also 

be discussed in Part II of the study. Plants have relevant 

design character, such as form, color, and texture. The 
. 

fact that a single plant has bulk and occupies space and, 

when grouped or mixed with other plants, forms larger 

masses, provides the designer with a whole range of 

architectural potential. 

Architecture, which is actually the beautiful and 

serious game of space, furnishes the enclosures of space 

which, in turn, the interior designer defines and acts 

upon. Factors involved_ in creating the sensation of space 

are the space itself and the man-made or natural objects 

Which define and articulate it. Variations in the quantity 

or the quality of either or both of these factors are the 

essence of space modulation or manipulation. Therefore, 

apace modulation is the substance of both interior design 
. 

and architecture and the study will demonstrate how inter-

ior spaces may be defined or articulated with the use of 

plant materials. 
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CHAPTER I 

INTRODUCTION 

Plants used in interior spaces have been collected 

~rom all parts of the world by professionally trained 

horticulturists. They seek out unusual, beautiful species 

that will readily adapt to enclosed temperatures. The 

environment inside a residential or commercial dwelling is 

obviously di~ferent from the climate in which these plants 

are "discovered." When plants are grown successfully 

indoors, they are being trained to grow in a people's cli

mate, in other words, indoor plants are wild plants that 

have been domesticated. 

Knowledge of the plant's natural habitat provides many 

helpful clues for growing it indoors successfully. Many of 

the plants used for interior decoration originally come 

from the tropic zones of Central and South America. Most 

grow at elevations where temperature fluctuates, a factor 

that makes these plants more adaptable to life indoors. 

Imagine the natural environment in which plants grow: heavy 

rain~all and evaporation from streams and waterfalls pro

viding bountiful humidity, the constant rotting away of 

cast-off plant leaves and ~allen branches making the soil 

rich with humus; and thick vegetation giving plenty of 

shade. When these plants are grown indoors, they obviously 
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need high humidity, humus-rich soil, and filtered light. 

Cacti and succulents that grow in desert regions of 
. 

Central and North America, are exposed to a hot baking sun 

for long hours, the soil is sandy, and rainfall is prac

tically nil. In interior situations these plants need 

limited water, a great deal of light, and well drained, 

sandy soil. 

The areas where most of our houseplants were origi

nally found extend east from the tropics of the western 

hemisphere to subtropical Europe, the vast expanse of 

Africa's Monsoon Asia and on to Australasia and the islands 

of the southern seas. The five geographical areas of 

Brazil, Ceylon, Madagascar, Mexico, and Samoa were chosen 

for this study because they not only are somewhat varied in 

their climatic background (as indicated in Table 1) but 

also because the plants selected from these countries 

represent a diversified and interesting collection. These 

plants have been tested by horticulturists and experience, 

and proven as suitable for interior environments. They 

include members of various plant families: the bromeliad, 

fern, palm, and cactus families. The characteristics of 

these, the most common of our houseplant families, are 

included in the study. It is interesting that some of the 

same family of plants are found in each of the five studied 

countries. These interrelationships are shown in Table 2. 
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CHAPTER II 

BRAZIL-SOUTH 

Brazil, spreading over almost half of South America, 

is the fifth largest country in the world. It is divided 

into four distinct land regions: (1) the underdeveloped 

northern tropical basin of the Amazon which flows through 

the country and many winding tributaries, (2) the semiarid 

scrub land of the northeast, (3) the agricultural and min

eral heartland of the subtropical south-central plains and 

uplands, and (4) the narrow, humid coastal belt extending 

from Natal to Porto Alegre. 1 

Vegetation is most prevalent in the south-central 

upland region; it is also the most densely populated area. 

Here are the great coffee plantations, cattle ranches, 

cotton fields, and vineyards. It also has the most fer

tile soil, the richest mines, and the largest cities. A 

broad high plain with a closely-knit river system shapes 

the southern region. The Rio Parana, a tributary of the 

Rio Grande, is the most important artery of the region. 

Along its Brazilian course, the Parana flows over crystal

line rocky bed which is often interrupted by waterfalls. 

lu.s., Departm~nt of State, United States Department 
of State Fact Book (New York: Crown Publishers, Inc., 
1970), p. 76. 
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The waterfalls hurl themselves into narrow savage gorges. 

On the high plain, traversed by the rivers and their 

tributaries, is one of the largest lava plateaus in the 

world. Here too are fertile sedimentary and eruptive ter-

rains, with lakes and lagoons interspersed. The climate 

is subtropical and humid and the vegetation is primarily 

of extensive araucarian (pine) woods. The so-called 

Parana pine (pinhais) which makes up this forest sometimes 

grows to heights of 150 feet. The pinhais do not grow 

close together, and there is often a lo~i'ler level of 

broadleaf, deciduous trees. 

The segment of the "Great Escarpment," known as the 

Serra do Mar in Brazil, separates a coastal strip £rom the 

internal high plain. 2 These wet coastal ranges catch the 

fogs and rains carried by the prevailing southeast winds 

and are covered v1i th low, dripping, often cool forest; the 

rainfall averages 140-160 inGh.es yearly; a veritable 

paradise for epiphytes, bromeliads, and climbing aroids. 3 

The yp~~~ia hieroglyphica is one of the most spectac

ular bromeliads ever collected. The beauty grov:s in the 

dripping, low jungle of the rain forest on the Serra do 

:r.1ar. Chilly, drizzly clouds sweep in from the ocean, a.Jld 

2The \'lorld and Its People, 1967 edo, s.v. "Brazil." 

3Alfred Byrd Graf, Exotica 3-£1.~torial Cyclopedia of 
Exot.ic ]?1<:-.nt~ tRutherford, N.J.: Roehrs Company, 1963), 
p. 1751. 
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the humidity here measures from 95 to 100 per cent, the 

temperature 59° F at midday. Rain falls 300 days a year, 

more than anywhere else in Brazil, and bro~eliads flourish 

on every (tree) limb. It is a surprise to see the Vriesia 

hieroglyphica clinging like birds to thin twigs, only a 

few feet from the ground.4 

4Ibid., p. 1752. 
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Illustration 1 

Plants of Southern Brazil 





Plants of Southern Brazil 

1. Adiantum raddianum5 "Delta maidenhair" 6 (Fil

ices)7 sturdy fronds with small green leaflets, 

20-40 em long. 8 

2. Aechmea fasciata "Silver rose" (Bromeliaceae) 

tigered silver-white; durable inflorescence of 

rosy bracts. 

3. Billbergia nutans "Queen's tears" (Bromeliaceae) 

slender silvery-bronze rosette; nodding inflo

rescence of rosy bracts; flowers edged violet. 

4. Bougainvillea glabra "Paper flower" (Nyctagini

aceae) woody rambler with showy purplish bracts 

imitating flower petals. 

10 

5. Cocos vveddelliana "Terrarium palm 11 ( Palmae) grot.t~s 

to 7 feet making slender, solitary trunks with 

graceful pinnate fronds, the narrow, stiff 

segments glossy yellow-green and neatly spaced; 

small yellow fruit. 

6. Cryptanthus zonatus "zebra plant" (Bromeliaceae) 

spectacular rosette 20-45 em across, copper with 

tan crossbands. 

7. !-1:aranta leuconeura "Prayer plant" (Marantaceae) 

foliage pale green with two rows of chocolate 

5scientific name 

?Botanical family name. 

6common name. 

8Plant description. 
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blotches; leaves fold upward in the evening. 

8. Passiflora caerulea "Passion flower" (Passi flo

raceae) religious symbol to early missionaries 

who saw in its greenish-white petals the ten 

apostles at the crucifixion, in the blue, white 

and purple rays of the corona the crown of 

thorns, in the 5 anthers the wounds, the stigmas 

the nails; cords and whips in the coiling ten

drils of the vine, and in 5-lobed leaves the 

cruel hands of the persecutors.9 

9. Philodendron mello-barretoanum (ft_raceae) stout 

tree with large leaves broadly hastate, deeply 

cut, and the pointed segments lobed again and 

overlapping; wide basal sinus; has robust thorns 

on the trunk between leaf scars. 

10. Selaginella kraussiana "Club moss" (Selaginel

laceae) charming mat-forming delicate herb, with 

tiny crowded, bright green leaves. 

11. Sinningia speciosa "Violet slipper gloxinia" 

(Gesneriaceae) compact tuberous species, with 

white, velvety leaves, and showy flowers to 5 em 

long, usually violet blue. 

9Graf, Exotica 3-Pictorial Cyclopedia of Exotic 
Plants, p. 1673. 
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12. Vriesia hieroglyphia "King of the bromeliadsn 

(Bromeliaceae) large epiphytic rosette with broad 

yellow-green leaves beautifully crossbanded with 

heiroglyphic marks dark green above and purplish

brown beneath; inflorescence a tall branched 

spike with sulphur-yellow flowers. 

The Bromeliad Family (Bromeliaceae) 

Bromeliads are members of a great family of plants, 

the best known being the edible pineapple. The plant usu

ally consists of a rosette of strap-shaped leaves from the 

center of which a colorful inflorescence emerges. Most 

bromeliads are highly decorative and have been popular 

houseplants for over a century. 

About 2000 species have been identified, so far, the 

number increasing daily as more plantsmen go into new 

areas in search of unknown plants. Bromeliads are mostly 

epiphytic, living on trees and shrubs; but many are ter

restrial, growing on the ground, or saxicolous, clinging to 

rocks. They are commonly called parasites in Spanish

speaking countries, but bromeliads are not parasites. 

Although many of them live on trees, they derive no sub

stance from their hosts. 

With one exception (a lone Pitcarnia species found in 

West Africa), all bromeliads are native to the tropical 

and subtropical regions of the Americas. The bromeliads 



altitude ranges from sea level to heights of over 14,000 

feet. They vary in size from 1 inch to 35 feet or more in 

height. They may grow as a single large specimen or form 

great mats, sometimes covering acres. They are found in a 

variety of growing situations: atop rocks on bleak moun

tainsides, on tree branches, in dark corners of jungle 

floors, on sands along the ocean, among the scrubby growth 

of the caatinga (the inland plains of Brazil), or on cacti 

in deserts. Some cannot exist without frequent rains, a 

few have not had moisture other than fog for the best part 

of their lives. Some are adapted to cold, others thrive 

13 

in the mists of the cloud forest, but most live in warm and 

humid habitats such as protected areas of open forests or 

along river banks. The greatest number of the ornamental 

species is found in the rain forests of eastern Brazil, 

where conditions seem to reach the optimum for bromeliads. 

Although at first it would seem difficult to find a 

common ground-uniting all bromeliads, there are similari

ties that both join the members together and differentiate 

them from other plants. All bromeliads have scales on 

their leaves, which serve as a remarkable absorbing system. 

In some species, the scales are at once evident in the 

form of gray scurf or silvery powder, but in others, it is 

necessary to use a magnifying glass to discern that scales 

are present. 
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Most bromeliads are stemless rosettes but there are a 

number that do not fit this description, one being the 

Spanish moss commonly seen in the southern part of the 

United States hanging in festoons from many of the trees. 

The tillandsias grow on extended stems or are wound up 

into a ball. Host species have such a short central stalk 

that they appear to be almost stemless. Although roots 

are essential for practic~lly all flowering plants, the 

function of the roots of many bromeliads gro'\ving in their 

native habitats would seem to be a secondary one. Spanish 

moss and tillandsias that live on sandy coasts are almost 

rootless; many others can live without roots as long as 

:food and '\·Tater are retained in the cup formed by the 

rosette of their leaves. 

An important characteristic of many bromeliads is 

their tendency toward xerophytism, the ability to with

stand dry conditions. This is particularly true of those 

plants covered with a heavy coating of scales; because of 

these scales the bromeliad does not suffer irreparable 

damage from extreme heat, drying winds, or periods of 

drought. The scales take in what moisture and mineral 

content there is in the air and pass it into the leaf, 

functioning in much the same way that root hairs do for 

the roots. In the deep rain forests, where showers are 

constant and the canopy of branches makes for a protective 

covering, the presence of many scales is not necessary, 
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and the foliage is usually green and glossy because the 

plants maintain sufficient moisture and nutriment in their 

cups at all times. 

The consistency of leaves differs considerably. Some 

of the foliage, especially of those plants that must 

endure the vagaries of the weather or the damage done by 

beasts and insects, is tough and firm; these leaves are 

often edged with wicked spines.. Those bromeliads that 

grow where the air is warm and humid and the sun's rays 

are filtered have soft and pliable leaves. Coloration 

also varies. The basic color of all leaves is green, but 

it comes in all gradations of tone, from pale yellowish 

green to almost black or reddish when seen in bright 

light. Some foliage is maroon, wine-colored, or bicol

ored; it may have one color on the upper sides of the 

leaves and another color beneath. Then again, the leaves 

may be banded, lined, mottled, or spotted. The design or 

striation may be white, gray, black, cream, purple, 

yellow, pink, or a combination of several shades. Often, 

the intensity of light or lack of it will influence both 

the coloration and the shape and length of the leaves. 

The flower stalk, with only a few exceptions, rises 

from the heart of the rosette. It is variable in height 

and thickness. It may be tall and wiry or practically 

nonexistent, as in the Cryptanthus. Usually the stalk is 

erect but there are a number of charming species with 
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pendant spikes. 

The inflorescence, or flower cluster, can consist of 

thousands of individual flowers, or just one. The inflor

escence may take one of several forms: It may be an open, 

or tightly compacted spike, a branched panicle, or a 

combination of these. It may be cylindrical, round, pyra

midal, or flat. A number of vrieseas, tillandsias, and 

aechmeas have flowers that are distichous, that is, 

arranged in two ranks on flat spikes. Very often, the 

beauty of the inflorescence is in the bracts, which are 

generally showier than the flowers and retain their color 

much longer. The fruits (berries or capsules) are some

times brightly colored and remain on the stalk for a long 

period of time.10 

The epiphytic bromeliad stores its water in a reser

voir of its own which is a basin formed by the spoon-shaped 

bases of its foliage. This closed circle is also the home 

of insects, mosquitoes, salamanders, frogs, snakes, and 

f . h 11 even some ~s • 

Not even the softest exhalation of the tropic wind 
touches the surface of the hidden forest pool. Its 
waters lie still and dark as onyx, with no sign of 
life. Curious - for I know that this pond, only a 
cup-size well in the heart of a bromeliad plant, 

lOVictoria Padilla, Bromeliads (New York: Crown 
Publishers, Inc., 1973), pp. 1-4. 

11Graf, Exotica 3-Pictorial Cyclopedia of Exotic 
Plants, p. 1752. 



nurtures an astonishing range of living things, many 
of which spend their entire lives in its confines. 
A colorful medley of insects, slugs, snakes, lizards, 
and a wealth of_lesser creatures all frequent such 
reservoirs - tiny worlds among the myriad worlds of 
this Brazilian jungle.l2 

Bromeliads in interior environments tolerate a wide 
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variation of temperature but since most come from tropical 

or subtropical regions they do not thrive under cold con

ditions; 70° F during the day and 55° F at night is ideal, 

but the range can be increased safely by five degrees. 

Some air circulation is important and can be safely _sup

plied by leaving a window open in another room so that the 

plant is not subject to a direct draft. 

Bromeliads will survive under surprisingly low light 

conditions, but they must have good light in order to 

reach their full potential in flower and foliage. Gener

ally, vriesias will tolerate lower light levels. Cryptan

thus and tillandsias require good light; and the aechmeas, 

ananas (pineapples), and billbergias prefer bright light. 

A helpful rule to remember is that the softer and more 

pliable the leaf, the less light is required; and the 

stiffer and harder or more spined or more heavily scaled 

the leaf, the more light is needed. 

The epiphytic bromeliads grow in regions where they 

receive a heavy bath of dew at night and where constant 

l 2Paul A. Zahl, 11Hidden Worlds in the Heart of a 
Plant, 11 National Geographic, 147, No. 3 (March 1975): 389. 
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rainfall keeps their cups full of water. These conditions 

can be duplicated by providing a cold-mist humidifier or 

water-and-pebble trays under the plants themselves. If 

their cups are filled with water, bromeliads can be safely 

left for two or three weeks. 

About any light and porous material rich in humus 

will serve as soil. Quick drainage of water and air cir

culation around the roots are essential. Occasional mild 

fertilization at monthly intervals with some organic or 

water-soluble synthetic plant food will result in strong 

growth. 

Bromeliads are almost entirely pest free. Soft brown 

or hard black scale may develop, but can be removed by 

sponging with a solution of scale oil and a forceful 

syringing with a jet of water. If the scale refuses to 

become dislodged, scrape it. 13 

l3William S. Hawkey, Living with Plants (New York: 
William Morrow and Company, Inc., 1974), p. 161. 



CHAPTER III 

CEYLON 

Ceylon is a beautiful pear-shaped island country sit

uated near the southern tip of India. The island con

tinues and terminates from the Indian mainland to which it 

is linked by an arc of coral islets and their sandbars. 

The islets form a kind of natural bridge. 1 

The geographical structure of the island is largely a 

platform of crystalline rock rising in the center into 

imposing mountain terraces. The relief is not so much a 

clearly delineated mountain chain as a series of terraces 

dominated by a few high peaks. The relief is divided into 

big and small valleys, and the series of sloping terraces 

gives rise to a system of water courses radiating down 

from the mountains to the sea. The rough surfaces of the 

terrains, and the fact that the crystalline rocks have 

experienced profound modifications and have differing 

shapes and consistency, have led to the formation of val

leys with features of their own. Their landscapes are 

richly variegated. 

!U.s., Department of State, United States Department 
of State Fact Book (New York: Crown Publishers, Inc., 
1970), p. 121. 
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A flat, dry plain only slightly above sea level makes 

up the entire northern half of Ceylon and continues around 

the coast of the southern half, but the island is domi

nated by the mountain terraces with upland plateaus and 

valleys between the high ranges. In contrast to the 

plain, this highland is verdant throughout the year, with 

numerous small rivers radiating from the mountains through 

the forests and tea and rubper plantations to all parts of 

the coast. Erosion, river dilutes and the action of the 

sea have built up coastal margins. Between these and the 

coastal plains are many shallow saltwater lagoons which 

fringe the island. 

Situated as it is at less than 10° of latitude from 

the equator, Ceylon is entirely within the monsoon zone. 

Its climate is therefore strongly influenced by both the 

latitude and the fact that it is an island. Annual tem

perature variations from a mean of around 80° F are very 

slight. 2 

The whole island is subject to the southwest monsoon 

from June to October, and the northeast monsoon blows over 

it from November to December - the southwest monsoon 

strikes strongly against the steep southern mountain 

ranges and is funnelled through the wide gorges producing 

a phenomenon of compression and therefore warm winds which 

2The World and Its People, 1967 ed., s.v. "Ceylon." 



cause temperatures to rise to 100° F.3 

Humidity is constantly between 70 and 80 per cent 

during the day, and rises to 85 and 95 per cent at night. 

This would have an undesirable effect on human life were 

it not for the periodic winds.4 
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The botanical wealth of Ceylon with some 4000 species 

of plants is, in proportion to its size, the equal to that 

of any other country in the world. The southwest side of 

the island which receives heavy rains of the monsoon, has 

an exuberant vegetation. Nowhere else do palms flourish 

so luxuriously, and tall graceful cocos stretch from the 

sandy shores inland to the higher elevations of the moun

tain terraces. Here, where not supplanted by tea planta-

tions, the equatorial rain forest becomes more varied. 

Banyan, teak and other giants of the forest are hung with 

lianas and rattans, and buttressed roots host the Pathos 

scandens. Stately fishtail palms and slender Arecas stand 

like sentinels on promontories and in clearings. 

Palms are the most important trees to the people of 

the tropical East. While only 20 of the 1150 species 

known are indigenous to Ceylon, they grow in great number 

and luxuriance. Toddy palm, fishtail, Caryota urens, are 

3otis W. Freeman and John w. Morris, World Geogranhy 
(New York: McGraw-Hill Company, Inc., 1958), p. 535. 

4The World and Its People. 
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mighty and proud in the moist tropical parts of Ceylon, 

their wedge-shaped fronds a deep healthy green. Their 

young inflorescence is tapped, and the fresh sap is a 

sweet and pleasant toddy, which when boiled down forms 

palmsugar. Its stem yields excellent sago. Talipot, 

giant of palms, with stout trunk and immense fan leaves, 

on which Ceylon's history was written, has ivory-like 

seeds which are made into buttons. Coconut palms produce 

5 to 15 nuts every two months, and provide food and drink. 

Palmyra palm, which is important in the drier parts of the 

island, supplies food and drink, the female palm yielding 

50 per cent more toddy than the male. Rattan palms climb 

from tree to tree and are used for making chairs or 

bridges. The dainty Areca catechu produces the betel nut, 

commonly used for the stimulating betel chew, a habit 

which gives the Sinhalese or Tamils (the people of Ceylon) 

good, flashing teeth. 5 

5Alfred Byrd Graf, Exotica 3-Pictorial Cyclopedia of 
Exotic Plants (Rutherford, N.J.: Roehrs Company, 1963), 
pp. 1772-1773. 
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Illustration 2 

Plants of Ceylon 
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?lants of Ceylon 

1. Acalypha hispida "Chenille plant" (Euphorbiaceae) 

bright crimson flowers in pendant spikes 

resembling tassels; bright green, hairy leaves. 

2. Aglaonema commutatum "Chinese evergreen" 

(Araceae) durable plant with leathery, oblong

lanceolate leaves deep green with markings of 

silver-gray, waxy-white spathe; berries yellow to 

red. 

3. .P...reca catechu "Betel-nut palm" ( Palmae) a very 

slender, erect palm with solitary trunk, 30 to 100 

feet high and 2 to 5 feet in diameter with rela

tively small crown of pinnate fronds 3 to 6 feet 

long, with many broad, rather soft pinnate fronds 

irregularly notched at apex, the upper ones 

united; fragrant white flowers; fruit olive 

shaped to 2 inches long, orange red, with soft 

fibrous covering. 

4. Caryota urens "Fishtail palm" (Palmae) (majectic, 

solitary palm giving special character to the 

beautiful, verdant landscape of the mountains of 

Ceylon) glossy gray trunk more than 100 feet 

high, topped by bipinnate, arching leaves with 

thick wedge-shaped, loosely spaced segments; 

yields wine. 



5. Coleus bluruei "Painted nettle" (Labiate) herba

ceous foliage brownish red bordered with broad 

yellow margin. 

6. Codiaeum spirale "Spiralled croton" (Euphorbia

ceae) compact plant with stiff linear leaves 

spirally twisted like a corkscrew, and checkered 

red, yellow and green. 
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7. Codiaeum variegatum pictum "Autumn croton" 

(Euphorbiaceae) beautiful tropical shrub with 

highly ornamental leaves, thick, leathery, 

glabrous; variegated in beautiful colors, the 

greens and yellov1s of the young leaves later 

change to shades of red; small flowers with white 

petals. 

8. Impatiens repens (Balsaminaceae) small trailer 

with creeping fleshy red branches, and alternate 

small, round, or kidney-shaped, ciliate leaves 

3/4 inch wide, waxy deep green, purplish beneath, 

on long red petioles; golden yellow-hooded flowers 

with brownish net-like striping, and curved spur. 

9. Peperomia verschaffeltii "Sweetheart peperomia" 

(Piperaceae) a short-stemmed rosette of fleshy 

oval heart-shaped leaves with basal lobes not 

overlapping, and that alternate on short branching 

stem, the \'laxy surface is bluish-green with broad 

silver bands between the recessed yellowish veins, 
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on petioles red with dots. 

10. Pleomele reflexa variegata "Song of India" (Lili

aceae) slender flexuous stems, dense with 

clasping green leaves, beautifully margined 

golden cream. 

11. Sansevieria zeylancia "Devil's tongue" (Liliaceae) 

shapely, spreading rosette form with numerous, 

gracefully recurving, thick, fleshy leaves, 

grayish-green with dark green crossbands, chan

neled in the middle, keeled beneath and grooved, 

ending in a long circular tip. 

12. Cibotum barometz "Tree fern" (Filices) from a 

hairy rhizome rise the handsome, fragrant, light

green fronds of leathery texture, bipinnately 

toothed, and bluish beneath, on wiry stalks 

covered with light brown hairs. 



CHAPTER IV 

MADAGASCAR 

Madagascar1 is the largest of the African islands and 

is situated in the Indian Ocean, 250 miles across the 

Mozambique Channel off the southeast coast of Africa. 2 

Topographically the island is a series of plateaus and 

mountains. The island's interior is a high plateau with 

high mountain perucs on the northern end of the island. The 

moderate altitude of much of the high plateau provides a 

temperate climate which contrasts with the island's tropi-

cal coastal regions. The broad central plateau is a bare 

rolling moor-like area of red, rolling hills, alternating 

with valleys which are floored with a rich bluish-black 

alluvial humus. The prevailing vegetation here is savanna 

grasslands, almost bare of trees. This vast plateau pro-

vides pastures for millions of zebras. ivlountain massifs -

granitic or volcanic - give variation to the landscape ~~d 

the central highlands, descend, gently sloping westward, in 

1Madagascar is the geographical name for the island; 
"Malagasy Republic" is its political name. The word 
11Halagasy" is an adjective, and only may be usecl alone 
which modifying a noun which is understood, e.f?., "The 
Malagasy (people) speak Malagasy (the lane;uage)." 

2u.s., Department of State, United States Department 
of State Fact Book (New York: Cro\'m Publishers, Inc., 
1970), p. 412. 
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a step-like formation, to sandy coastal plains. Depres

sions formed by softer rock alternate with escarpments cut 
. 

out of the harder layers and the whole area is inclined 

gradually to the Mozambique Channel. 

In marked contrast, these highlands in the east, 

descend abruptly to a narrow coastal plain that continues 

to slope steeply below the sea - thus, within distances of 

only a few miles, height of land falls from 5000 feet above 

sea level to as much as 16,500 feet below sea level. The 

eastward-flowing streams and rivers are turbulent and 

occupy steep ravines and gorges. Here waterfalls create a 

fine mist, the heat is hot and sticky and the average 

annual rainfall is from 117 to 137 inches. 3 In this rain 

forest area it is no wonder that bamboo, epiphytes, filmy 

tree ferns, and lianas, generously abound. 4 

In the southwest where precipitation is a scanty 14 

inches, the climate is sub-desertic and the vegetation is 

clothed with low trees and shrubs forming a type of scrub

land similar to the South African bush. The characteristic 

plants here are fleshy-leaved succulents. 5 

3The 1A/orld and Its People, 1967 ed., s.v. "Hadagas-
car." 

4Alfred Byrd Graf, Exotica 3-Pictorial Cyclo~edia of 
Exotic Plants (Rutherford, N.J.: Roehrs Company, 1963), 
p. 1763. 

5The World and Its People. 



The primeval forest of the east and the climatically 

similar region of the northwest contain innumerable spe

cies of tropical trees, but the "traveler's tree" 

(Ravenala madagascariensis) is a distinctive and unique 

feature. Its numerous leaves reaching 30 feet in height, 

form a gigantic, fan-shaped cluster on a palm-like trunk. 

The inflorescence rise from leaf axils, the stiff, boat

shaped bracts containing many flowers. The fruit is 

similar to bananas but woody, and the seed is coated blue 

and contains an antiseptic fat. The wood is used for 
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house construction, its sap yields sugar, the leaves serve 

for roofing, and the mealy seeds are edible. A quart or 

more of clear watery sap is held in large boxlike cells 

toward the base of the leaf stalks, which when pierced, 

offer a refreshing drink for the thirsty traveler. 

The screw pines (Pandanus utilis) are also native to 

Madagascar. These very picturesque palm-like plants, sup

ported on stilt roots, are known as nwalking trees." 

Since ancient times, because of their toughness and pli

ability, they have been plaited into many kinds of durable 

articles such as sleeping mats, baskets, sandals, sails, 

hats and skirts, and house thatch. The flowers are fra

grant, with edible bracts; the fruit looks like pineapple. 6 

6Graf, Exotica 3-Pictorial Cyclopedia of Exotic 
Plants, p. 1763. 
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Illustration 3 

Plants of Madagascar 
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Plants of Madagascar 

1. Chrysalidocarpus lutescens "Areca palm" (Palmae) 

slender, graceful, yellowish stems, forming an 

attractive clump to 25 feet tall, vd.th pinnate 

foliage nearly to the base; narrow, papery, the 

pinnae glossy yellow-green and well-spaced, on 

yellow, willowy, furrowed stalks; fruit violet

black. 

33 

2. Cyperus alternifolius "Umbrella plant" (Cypera

ceae) bogplant with stalks bearing cro'~ of green, 

grass-like leaves. 

3. Dracena marginata "I1adagascar dragon treen (Lil

iaceae) slender trunk, to 10 feet high, with a 

dense terminal rosette of thick, fleshy, narrow 

linear, clasping leaves 15 inches long, rigidly 

spreading horizontally; shiny deep olive green 

edged in red. 

4. Euphorbia splendens prostrata "Crown of thorns" 

(Acanthaceae) xerophytic shrub with slender scan

dent stems to 4 feet long and armed with spines; 

the leaves are dull green and soon fall if dis

turbed; flower bracts soft salmon-red with pale 

center. 

5. Hypoestes sanguinolenta "Freckle Face" (Acantha

ceae) herb with soft, downy, small, green leaves 

with rosy-red markings; flowers lilac. 
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6. Jasminium polyanthum "Pink jasmine" (Oleaceae) 

freely blooming with masses of deliciously scented 

2 em flowers, white within, rose outside. 

7. Kalanchoe pumila (Crassulaceae) bush plant with 

closely-set obovate leaves notched on upper 

margin; purplish brown and covered with white 

bloom; pitcher-shaped, red-violet flowers. 

8. Nicodemia diversifolia "Indoor Oak" (Loganiaceae) 

free growing bush with woody stems and thin, 

leathery, quilted leaves with lobed and undulate 

margins, looking remarkably like an oak leaf; the 

surface has an iridescent, metallic-blue sheen, 

with bronzy petioles. 

9. Pandanus utilis "Screw pine" (Pandanaceae) spiral 

rosette of long, curving, strap-like, thick, 

leathery leaves; keeled beneath; deep olive green 

with showy red spines; with age becomes a branch

ing tree to 60 feet high, with stilt-like brace 

roots. 

10. P1atycerium bifurcatum "Staghorn fern" (Filices) 

curious epiphyte with kidney-shaped basal, sterile 

fronds; and pendant grayish, forked fertile 

fronds. 

11. Raphia ruffia "Raffia palm" (Palmae) monoecious 

suckering palm to 65 feet high, with stout trunk 

6 to 25 feet high, bearing the gigantic pinnate 
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fronds like gracefully arching, somber black-green 

plumes 40-50 feet long; the leaflets 5 feet long, 

whitish-powdery beneath; when split, furnishing 

the tough raffia fiber for commerce; inflorescence 

15 feet long; and brown, scaly f~1it. 

12. Ravenala madagascariensis "Tra-veller's tree" 

(Musaceae) striking tree with palm-like trunk to 

90 feet high; topped by leathery, banana-like 

leayes with pale midrib arranged like a fan and 

sheltering the great flower bracts with white 

blooms and sky-blue seed; the cup-shaped leaf 

bases hold healthy drinking water for thirsty 

travelers. 

13. Stephanotis floribunda 11r-1adagascar jasmine" 

(Asclepiadaceae) a wiry twiner with opposite 

elliptic, leathery leaves and clusters of very 

fragrant, vvaxy-like, tubular flowers. 



CHAPTER V 
, 

MEXICO-NORTHERN AND CENTP~L 

Mexico, the third largest of the Latin American coun

tries, has almost every conceivable land form and climate· 

to be found, from tropical, humid and lush coastal strip 

areas to arid deserts and snow-capped mountain peaks. The 

plant life in Mexico is as varied as the country's topog

raphy and climate. 

Northern and central Mexico are the largest and most 

varied of the country's main land regions. Starting just 

to the north of the junction of the Sierra Madre Oriental 

and the Sierra Madre Occidental, and flanked by them, is 

the great plateau region which extends northward to the 

Mexican-United States border, where it merges with the high 

plains of Texas and New Mexico. This plateau is far from 

being a vast expanse of level tableland. It rises from an 

elevation of around some 3000 feet in the north to about 

8000 feet in the south, and its surface is broken by numer

ous block mountains, other smaller but higher plateaus, 

wide basins (bolsones) and particularly in the south, deep 

valleys (barrancas). The northern section of the plateau 

reaches down to about the 24th parallel. It is a region of 

extreme aridity, where most of the scant rainfall evapo

rates rather than being drained off by rivers, leaving salt 
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deposits in many of the bolsones and depressions. 1 In this 

thinly populated arid region, winters are cool and summers 

warm and hot. Basin floors are lowest and level land is 

most extensive nearer the Rio Grande. Large areas have 

interior drainage. Steppe grass prevails, as do mesquite, 

cacti, greasewood shrubs, and yucca. 2 

Mexico is the country richest in cacti, and of the 125 

genera comprising the family, 61 are represented here. The 

zone of opuntias or "tunas" centers on the semiarid plateau 

of both northern and central Mexico; the globular cacti, 

including mammillaria, are most abundant in the northern 

desert regions from San Luis Potosi to Chihauhau. The 

slender columns of the organ-pipe cactus are widely planted 

in villages as a natural fence, growing to 20 feet high.3 

Amongst the many century plants dotting the landscape 

of the plateau of Mexico, none are as graceful as Agave 

attenuata. Their rosettes of smooth, glaucous, gray leaves 

develop an arching inflorescence to 10 feet long, bearing 

greenish-yellow flowers and numerous bulbils which drop to 

the ground and develop new plants. Agaves, or "Maguey," 

1The World and Its People, 1967 ed., s.v. "Mexico." 

2otis w. Freeman and John W. Morris, World Geography 
(New York: McGraw-Hill Company, Inc., 1958), p. 164. 

3Alfred Byrd Graf, Exotica 3-Pictoria1 Cyclopedia of 
Exotic Plants (Rutherford, N.J.: Roehrs Company, 1963), 
p. 1744. 



are most useful plants. The sisal hemp furnishes a tough 

fiber used for rope. Other species are used for soap, or 

produce the Mexican drinks: the fermented pulque and the 

distilled mescal.4 
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Illustration 4 

Plants of Northern and Central Mexico 
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Plants of Northern and Central Mexico 

1. Agave attenuata "Maguey" (Amaryillidaceae) 

rosette, on three-foot stem when old; leaves wide 

in the middle, narrow at the base; smooth, vri thout 

teeth, gray-green; the beautiful inflorescence 

with greenish-yellow flowers in 10-foot spikes, 

gracefully arching, occasionally producing 

bulbils. 

2. Agave filifera "Thread agave" (Amaryilliadaceae) 

stiff rosette with horny margins splitting into 

loose filaments. 

3. Astrophytum myriostigma "Bishop's cap" (Cactaceae) 

small globe to 20 em diameter, covered with white 

flowers. 

4. Beaucarnea recurvata "Elephantfoot tree" (Lilia

ceae) crown of leaves on trunk with swollen base. 

5. Beloperone guttata "Shrimp plant" (Acanthaceae) 

2-lipped, white flowers, from sho'~ reddish-brown 

bracts. 

6. Cephalocereus senilis "Old rnan cactus" (Cactaceae) 

grayish column covered by long silver-white hairs. 

1. Chamaedora elegans "Parlor palm" (Palmae) small 

and graceful; cluster-forming. 

8. Echeveria elegans "Mexican snowball" (Crassula

ceae) exquisite incurved rosette 5-10 em diameter, 

WaAJ pale blue; coral pink flowers. 



9~ Ferocactus latispinus "Fish-hook cactus" 

(Cactaceae) grayish-green globe with curved 

crimson spines; purplish flowers. 

10 • Ficus petiolaris "Blue Mexican fig" (Tvforaceae) 

beautifUl, leathery leaves, metallic blue-green 

with veins ivory-piv~ to red. 

42 

11. Mammillaria fragilis "Thimble-cactus" (Cactaceae) 

freely branching to 10 em high; bright green 

covered with white radial spines. Flo·wers crea111; 

purplish inside. 

12. Mytrillocactus geometrizans "Blue myrtle cactus" 

(Cactaceae) handsome, slender columns glaucous 

blue with branches sparry; small, greenish 

flowers. 

13. Opuntia microdasys "Bunny ears" (Cactaceae) young 

pads appearing ear--like at the apex of the older 

ones; plant low with rounded and flat, fleshy 

joints; satiny-green with neat rows of yellow to 

light brown tufts of barbed bristles which rub off 

easily and are painful to the skin; flowers 

yellow. 

14. Rhoeo spathacea "1-loses-in-the-cradle" ( Commelina

ceae) attractive rosette of fleshy, waxy 20-30 em 

leaves metallic dark green; purple beneath; in 

leaf bases, little white f"lowers from shell-shaped. 

bracts. 
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15. Sedum morganianum "Burro's tail" (Commelinacea) 

lovely succulent with pendant tassels dense with 

short leaves; glaucous silvery blue; flowers pink. 

16. Selaginella martensii divaricata "Zig-zag selagi

nella" (Selaginellaceae) erect, branched, zig-zag 

stems, with vivid glossy green, hard, finely cut 

leaves. 

17. Smithiantha zebrina "Temple bells" (Gesneriaceae) 

gorgeous, silky, hairy species; leaves with red 

tracery; the 4 em bells scarlet with yellow in 

spires. 

18. Yucca elephantipes "Palm lilyn (Liliaceae) leafy 

trunk has swollen base; soft, leathery leaves to 

8 em wide; glossy grass-green with rough margins 

and soft tip; cluster of ivory white flowers. 

The Cactus Family (Cactaceae) 

Like other succulents, cacti are plants that have 

developed a special capacity to store water in thick, 

fleshy leaves or.stems. They are mostly children of the 

sun, and love light. Because they need a minimum of care 

and, except when actively growing, very little water, many 

cacti have become popular as thrifty houseplants on a sunny 

window sill or in patio plantings in drier areas. 

A characteristic common to all Cactaceae is the usu

ally cushion-like areoles on the surface of the plant body 



which corresponds to internodes on other parts, and from 

which all growth takes place. From these growing points 

arise branches, leaves (if any), flowers; also wool, 

bristles or spines.5 

Long ago in their evolutionary history, apparently, 

cacti had leaves. All cacti still do, in their seedling 

stage; some species sprout small leaves on new growth for 

a short time each spring; and one or two species bear 

leaves throughout the year. But in adapting to slowly 

changing climatic conditions that turned their native 

habitats into deserts, most cacti gradually lost their 

leaves, which evaporated too much scarce water into the 

dry air. Instead, they began to store what water was 

available in their stems, which became fat and rounded to 

hold a maximum of moisture while exposing a minimum of 

surface to the drying sun and air; many species of cacti 

can even change their shape to adjust the area of their 
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evaporating surfaces to varying conditions, being equipped 

with accordion-like ribs that expand when moisture is 

plentiful and contract during times of drought. Some spe

cies have also developed sharp spines or woolly hairs that 

not only help to shade their fleshy tissues from the 

fiercest rays of sun but also make these juicy reservoirs 

5Ibid., p. 469. 
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less appetizing.6 

The home care of cactus plants is governed, like that 

of other houseplants, by the climatic condi-tions which 

prevail in their native habitat. Because of their 

succulent bodies most of them readily adapt themselves to 

varying conditions of environment and tolerate a good deal 

of neglect. If a xerophytic barrel cactus is not watered 

for months, at worst, it \'lill become lean and stop growing; 

if it is denied sun and fresh air, it will lose its beau

tiful metallic tinting and sho~~ dress, develop an abnormal 

growth, and refuse to bloom - but it will hang on to life. 

Given a little attention to their wants, however, they will 

reveal a capacity to grow much more than one would think 

possible of dwellers of the deserts and, provided they have 

sunlight at least several hours each day, bring forth some 

of the showiest flowers in the plant kingdom. 7 

The active growing season of most cacti begins in 

early spring, when the plants get fresh air on a window 

sill, or may be set outdoors. As the sun becomes stronger, 

healthy plants will absorb more water until, in midsummer, 

it may be necessary to water daily on clear days, prefer

ably in early morning. This is also the period for 

6James Underwood Crockett, Foliage House Plants (New 
York: Time-Life Books, 1972), pp. 71-72. 

7Graf, Exotica 3-Pictorial Cyclopedia of Exotic 
Plants, p. 473. 



increased mineral nutrition, favoring fertilizers rich in 

phosphorous and potassium. An occasional syringing on a 

sunny morning will clean dust away. 
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In warm climates where the absence of a cold winter 

does not interrupt plant growth, it is generally the rainy 

season that brings active growth to completion and starts 

a resting period. Under cultivation, water should be 

gradually withheld with the beginning of winter, and a 

cool place between 45 to 50° F is ideal for a rest. 

The soils of arid regions are generally high in 

mineral nutrients, lime, and even decaying organic matter, 

and these elements must be supplied for healthy growth. 

To enable their roots to absorb nutrients, the soil must 

be kept moist during the active growing season, but good 

drainage is essential. For this reason, a porous cactus 

soil for terrestrial genera should be of a type that falls 

apart. 



CHAPTER VI 

SAMOA 

The Samoan Islands are a group of islands situated in 

the eastern Pacific Ocean and are amongst the westernmost 

islands of Polynesia. 

Except for the coral atolls, the islands are rocky 

and were formed by volcanic activity that progressed from 

east to west. Rugged mountain ranges form the core of the 

islands, part of which are dormant volcanoes and old lava 

fields. 1 Ringed by sheltered lagoons, and shores fringed 

with graceful palms, the steep mountains rise like vast 

green gardens with waterfalls and secret pools from the 

green-blue waters. At night the air is fragrant with 

perfume of flowers. 

The larger part of these volcanic, mountainous, 

beautiful islands is covered with dense jungles which 

reach doviil close to the shores of the South Pacific seas. 

The temperature averages from 74 to 84° F, and with a 

heavy yearly rainfall of 193 inches (falling almost daily), 

the vegetation is unbelievably lush. Large banyans form a 

spreading roof near which spreads a chaos of leaves. Tree 

!Encyclopedia Britannica, 15th ed., s.v. "Samoa," by 
Peter Raymond Creevey. 
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ferns are festooned with lianas, and porous lava rocks are 

wildly overgrown with ferns and mosses, along frequent 

streams. 2 

The tropical island's pleasant temperatures are usu

ally constant, as is the 80 per cent humidity. From May 

to November moderate southeast trade winds blow. During 

the other months the winds are variable.3 

2Alfred Byrd Graf, Exotica 3-Pictorial Cyclopedia of 
Exotic Plants (Rutherford, N.J.: Roehrs Company, 1963), 
j). 178o. -

3u.s. Department of the Interior, Office of Terri
tories, Samoa: Territorial Responsibilities Pubn. 
No. 681358 (1963). 





Illustration 5 

Plants of Samoa 
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Plants of Samoa 

1. Araucaria heterophylla "Norfolk Island pine" 

(Araucariaceae) soft, awl-shaped needles. 

Handsome, formal shape. 

2. Alpina sanderae "Variegated gingern (Zingibera

ceae) beautiful and ornamental; green-edged with 

white. 
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3e Cordyline terminalis var. "Ti" (Liliaceae) palm

like, robust, with slender cane to 12 feet high 

topped by cluster of oblong leaves to 2 feet long, 

spirally arranged, smooth, flexible and plain 

green., 

4. Dizygotheca elegantissima "Spider aralia" (Arali

aceae) graceful tropical shrub with flexuous, 

mottled stems and leathery leaves with thread

like segments metallic brown. 

5. Ficus parcellii "Clown fig" (Moraceae) small shrub 

with sparry branches bearing long, oblong, slender 

pointed leaves to 8 inches long; toothed, rough, 

hairy, grass-green and milky green; wild.ly varie

gated and marbled ivory white; even the pear-like 

fruits are variegated white. 

6. Jasminum nitidum "Angelwing jasmine" (Cleaceae) 

semivining with shining green leaves; large 4 em 

glistening whi.te, fragrant flowers. 
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7. !1uehlenbeckia complexa "r1aidenhair-vine 11 (Filices) 

twining, thread-like, purplish brown; wiry stems 

furnished with scattered, tiny, fresh, green 

leaves; flowers greenish-white, in small spikes. 

8. Nephrolepis cordifolia 'Duffi' "Duff's s'aJordfern" 

(Filices) densely crowded compact fern with brown 

downy scales at base; the erect wiry stalks some

times forked and closely set with tiny, rounded, 

toothed, leathery leaflets. 

9. Pandanus pacificus (Pandanaceae) stout compact 

plant with broad 3- to 4-inch stubby leaves 

abruptly narrowed to a tail-like tip; plain, fresh 

green and glossy with light green marginal spines, 

the center deeply channeled. 

10. Platycerium alcicorne majus "Stag-horn fern" 

(Filices) a variety of robust habit with larger 

foliage; the barren fronds are roundish, convex, 

and overlap each other; the-broad, rich green, 

fertile fronds tend to be erect, with broad fork

ing lobes elegantly pendulous. 

11. Plectranthus australis "Swedish ivy" (Labiatae) 

creeping herb with small, leathery, fresh green, 

waxy leaves almost round and deeply crenate; 

green beneath, except midrib and petiole; white 

two-lipped flowers. 



12. Polyscias filicifolia "Ming aralia" (Araliaceae) 

evergreen shrub with leathery, fern-like leaves 

bipinnately cut into narrov1 lobes; bright green; 

midrib purplish. 
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13. Scindapsus aureus "Golden pothos" (Araceae) fleshy 

vine climbing tall by rootlets; juvenile leaves 

broad, ovate, wa.:xy, dark green with yellow varie

gation; mature leaves to 2 feet long, the blades 

becoming lobed and slashed; bisexual flowers on 

short spadix within the boat-shaped spathe. 

The Fern Family (Filices) 

Ferns are among the oldest known plants. Before 

dinosaurs roamed the earth, these plants were well estab

lished, growing, reproducing, and decomposing throughout 

the ages. Today, in their native woodland haunts, they 

gain the awe and admiration of the nature lover. Relocated 

in the house or garden, ferns adapt themselves to new sur

roundings, adding a delicate beauty to either situation. 

Foliage of varying shades of green, soft and plume-like or 

coarse and. rugged, makes ferns delightful additions to any 

collection of plants. 

In medieval times, mysticism, fear, and superstition 

surrounded the fern. People "knew" that without flowers 

ferns could have no seeds; they questioned how such plants 

could reproduce. As knowledge increased, man discovered 
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that the seedless ferns were the most prolific "seed" 

producers of all plants. Unlike flowering plants with a 

few seedpods, the ferns shed their dust-like reproductive 

organs or spores by the millions. Flowering plants grow 

from seeds which at one time are single cells, but ferns 

have a different way of life. Twice in the life of a fern 

it exists as a single-cell organism. Spores from the 

parent plant fall to the ground or are airborne a few feet, 

or perhaps, over many miles. With moisture and light, 

their tiny single-celled organisms start to grow, the first 

cells dividing, and later new cells dividing and redivid-

ing. Soon orderly arrangements of cells form little green 

heart-shaped plants or Erothallia. 4 So small are the 

prothallia that not only was medieval man unaware of them 

but most people today have never seen these marvelous 

plants. 

As the prothallia grow, rhizoids, which function as 

rootlets, reach down for nourishment and moisture. 

Antheridia5 or male organs, and archegonia6 or female 

organs, develop on the underside of the prothallia. At 

maturity, with a drop of moisture as a path between the 

opposite organs, motile sperm cells or _spermatozoids find 

their way to the archegonia to fertilize the egg cell. 

4singular prothallium. 

6singular archegonium. 

5singular antheridium. 
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The egg cell then divides, and redivides to form a young 

~porophyte, the start of a new generation. Different in 

every respect from their progenitors, the prothallia have 

all they require to support life in the newborn ferns. At 

first, n1iniature leaves, entirely unlike the parent appear. 

Later, leaves become fern-like, as seen in their habitat or 

in the garden. Thus, the spore comes from the fern, the 

prothallium from the spore, and the sporophyte from the 

prothallium, a succession known as the life cycle. 

The most conspicuous feature of the fern is its leaf. 

Other structures such as the spores, are so small that 

they defy the keenest vision. The entire plant, thumb-size 

or tree-high, is known as a sporophyte, or spore-bearing 

plant. Regardless of its size, it has three general parts: 

(1) the leaves, which a-.o .......... eithe~ croziers (the leaf buds -· -··-
that expand in the spring after a few warm days looking 

like violin scrolls), or (in fern language), fiddleheads, 

which are seldom the color of the mature leaves as in the 

reddish-bro~m, and hardly noticeable crozier of the maiden

hair fern; or the mature leaves, which are simple or 

compound structures - the expanded part of the leaf being 

the blade, and between the blade and the rhizome, the 

petiole (stalk) 7; (2) the rhizo~, which are really 

7Regardless of its size or shape, a leaf is said to be 
fertile when it bears spores capable of producing a new 
generation. 
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modified stems growing either above or below the surface 

of the ground, and, as in many epiphytic ferns, are 

crawling and clinging to tree bark or extending over rocks; 

{3) and the rootn, which gather sustenance for the plant 

and, in some genera, are unifor~ly spread along the 

rhizomeo 

Through the ages, ferns have developed distinct 

habitat preferences, probably in response to different 

environmental conditions. Some have become terrestrial, 

at home in woods and fields, swamps and marshlands, moun-

tains and cliffs. Others have become ~Qiphy~i£, making 

their homes on trees. A tr1ird g~oup have become ~guatic, 

living in lakes and ponds. Their degree of hardiness 

differs widely so that ferns are found growing from the 

tropics almost to the Arctic Circlea 8 

Ferns that are suitable for indoor growing are mostly 

tropical and subtropical varieties. Their need for high 

humidity is closely linked to their temperature require

ments, and they will suffer if exposed to dry, hot air. A 

temperature of 75° F is too high for ferns; 70° F is 

better, and a nighttime drop of 5° F is necessary for good 

growth. 

Although ferns tolerate low outdoor light, they will 

be sure to benefit from as much good light as possible. 

----~~-------------8Gordon F. Foster, Ferns to Know and Grow (New York: 
Ha~nhorn Books, Inc., 1971)·, pp. 5-10. 



Several hours of direct light will be tolerated, but the 

summer sun should be filtered. 
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Ferns respond well when surrounded by moisture-laden 

air. In fact, humidity is the most important factor in 

their culture. Ferns have evolved in an environment in 

which the relative humidity often exceeds 50 per cent so 

that placing them in pots on water-and-pebble trays, 

misting and syringing, and placing the plants close 

together for mutual transpiration will be beneficial to 

their indoor cultivation. Ferris should not be overwatered 

and it is important that the water drains quickly through 

the growing media, leaving it moist but not wet. An 

occasional immersion will refresh ferns and help dislodge 

insect pests. 

Most terrestrial ferns respond well to a porous, 

woody soil which will retain moisture. The epiphytic 

ferns do best in an even coarser, more fibrous, and porous 

mixture. If ferns are in active growth and their environ

mental conditions are satisfactory, fertilizer can make 

the difference between a vibrant green and a pale color, 

and can add good healthy growth. 

Mealybugs and scale insects can present a problem 

and the best way to get rid of these pests is to wash them 

off with a forceful spray or tepid water. Mealybugs can 
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be removed with a cotton swab.9 

9William s. Hawkey, ~iving With Plants (New York: 
William Morrow and Comp~~y, Inc., 1974), pp. 164-165. 
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PART II. PLANTS IN INTERIOR ENVIRONMENTS 

I 
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CHAPTER VII 

INTRODUCTION 

Plants are beautiful and stimulating to the senses. 

Poems have been '«ritten about the beauty of flowers, 

foliage, plants, trees and shrubs. Writers have proclaimed 

plants to be full of charm, grace, and endless excitement. 

In an increasingly man-made world, plants are a welcome 

relief because of their diversity of form, color, and tex

ture. Their primary use in our environment is aesthetic. 

The designer is consciously using and emphasizing the 

design characteristics of plant materials. The ways in 

which plants may be used aesthetieally are myriad. The 

following will only suggest some of the potential aesthetic 

uses. 

Obviously, any plant is a three-dimensional element. 

Even the smallest vine has height, depth, and width. How

ever, the aesthetic impact of a three-dimens1onal object 

may be line and shape appearing on a two-dimensional plane. 

It may create illusory space, or its form may be reflected 

or projected on a wall or surface to create line, pattern, 

or texture. The shadow - its reflection or silhouette -

may be more important aesthetically than a plant itself. 

V"isually, the shadow of the plant on a wall may appear as 

a moving painting. The three-dimensional plant may be the 

62 
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essence of reality, but the abstraction of its form on a 

stark wall may hold more interest and potential attraction 

than the object itself. Night-lighting which projects the 

abstracted plant-form shadow onto the wall may reveal much 

more interest than would the threa-dimensional form of the 

plant itself in the daylight. 

Aesthetically, as a plant is moved away from a two

dimensional object - it becomes a three-dimensional object 

- an element to be manipulated, arranged, and utilized in 

realizing or implementing design concepts much as other 

elements are used in the interior design, with one notable 

exception. A plant is a changing, living, growing object. 

It must be remembered that the aesthetic use of plants as 

three-dimensional objects is the objective handling of sub

jective elements of great beauty, having inherent evocative 

qualities. 

As a three-dimensional object, the plant may be viewed 

as a sculptural element. It may also be viewed as a tex

tural element. In a world full of textures - smooth, 

polished, rough, craggy, gnarled, rippled, and rugged -

man-made elements tend to have a sameness of texture, due 

to the techniques of processing and manufacturing. Plants 

have limitless textural variations. 

The mere naturalness of a plant may be reason to use 

it aesthetically. As more and more man-made elements 

become stacked one upon the other, there is an ever-
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increasing need to introduce into the cultural milieu 

something not created by human endeavor. The undisciplined 

naturalness of a plant is, in a way, symbolic; it may be 

more of a necessity for the human spirit in an urban age 

than is conmonly realized. 

The vast palette of color available in plants is a 

basic aesthetic consideration in their use. The various 

parts of plants have a wide selection of hues, intensities 1 

and values. The use of color is tied to dynamic emphasis, 

accent, decoration, attraction, and organization. Some

times plants are used merely because they are colorful. 

People are attracted by plants because of their color, 

scent, shade, beauty, texture, or because of their food and 

shelter value. 

Plants are uni£iers, synthesizers, and organizers; 

they are used to give visual coherence to a scene, to pull 

together disparate elements, and to organize divergent 

parts of a scene or facility. They can be used to give a 

feeling of uniformity and harmony in a world of diverse, 

unorganized, and visually chaotic components. 

The world is hard and jagged and full of sharp edges 

and noisy parts. Visual lubricati.on or green liquidity is 

needed to mollify the oppressive harshness of man's sur

roundings. The rounded forms of plants soften and smooth 
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the overall crescendo of the man-made environment. 1 

Plants have relevant design characteristics but they 

also have functional characteristics, which affect our 

environment. Plants are about the most effective air con

ditioners. They remove carbon dioxide and other pollutants 

from the air and release oxygen for man's use. Plants trap 

dust. They release moisture into the atmosphere. Plants 

are growing and changing daily, seasonally, and yearly. 

The United States cities of Chicago, Houston, Phoenix, 

San Francisco, and Washington, D.C., were chosen for the 

study because of their dissimilar climatic background, as 

shown in Table 3, but also because each city seemed to 

indicate a certain life-style for either its residential 

or commercial dwelling in which the plants are presented. 

Each of the five interior illustrations is hypothetical; 

they are simply imagined dwellings and not actual design 

projects. The plants used in these illustrations are 

recommended for use within these cities and within the 

particular environment in which they are presented. They 

have been researched as to the conditions under which they 

best flourish. To grow, most plants need four simple ele

ments: light, water, air, and soil. The temperature and 

lu.s. Department of the Interior, National Park 
Service and American Society of Landscape Architects 
Co-operating, Plants Peo le And Environmental Oual~t ~ by 
Gary o. Robinette Washington, D.C.: Government Prlntlng 
Office, 1972), pp. 103-114. 
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humidity of the air are also important. In each of these 

interior environments the conditions can be artificially 

controlled by heating units, air-conditioning units, 

mechanical humidification units, and incandescent or 

fluorescent lighting. The climatological variance and the 

location of the city itself will effect the successful 

cultivation of the selected plants as is illustrated in 

each of the five interior situations that are presented in 

Part II of the study. 
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Illustration 6 

An Open Landscape Office 
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CHAPTER VIII 

AN OPEN LANDSCAPE OFFICE IN CHICAGO, ILLINOIS 

Situated near the south\'les-tern tip of Lake Michigan, 

Chicago is the second most populous city of the nation and 

the most important economic and cultural center of the 

Middle West. 

Chicago's site is generally level, rising from Lake 

Michigan, 579 feet above sea level, to slightly over 600 

feet on outlying portions of the city. The climate is 

subject to rapid changes of vleather as successions of air 

masses pass from east to west. Lake Michigan tends to 

mitigate extremes ,.,i th lower and higher temperatures 

generally occurring close to the lake. 1 

A center of one of the world's richest industrial and 

commercial complexes, Chicago has some of the finest 

examples of 20th century architecture, and some of the 

newest concepts in office design. 

Live foliage plants have always been used indoors 

but, until the 20th century, they were confined largely to 

residences. Industry and commerce snubbed plants as a 

frivolous expense. In the late 1800's this began to 

l~g12cyclo]f-d-La_]J.Fi t§-nnica, 15th ed., s. v. "Chicago, n 

by Harold H. I~1ayer. 
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change and public places began to add greenery. The 

biggest advance was open office landscaping, conceived by 

German designers in the early 1960's. Gone were floor-to

ceiling partitions and glass-and-steel cubicles. In their 

places were movable room dividers and a vast garden of 

plants. 2 

The open landscape office in illustration 6 is a 

reception and waiting area of a large corporation. The 

Chicago located office utilizes the concept of free-form 

furniture configurations. Accoustical screens and ceiling 

boards, carpeting, and casement fabrics are among the 

sound absorbing materials used. Deep fluorescent lighting 

fixtures are placed in 4 feet by 5 feet grids. Verdant 

greenery, nurtured by ttartificial sunlight" illumination 

is a conspicuous design element, providing aesthetics as 

well as traffic delineation. 

Without sufficient light plants cannot complete their 

life cycles. The metabolism of a plant - its rate of 

growth - is in direct relation not only to temperature but 

also the quality and duration of light received. Although 

some plant life cycles require a short day and some a long 

day, and some are flexible in their needs, or neutral, the 

exact pattern cannot be determined for every plant. 

2Robert Herrick Carter:t "The Green Scene: Bringing 
the Outdoors Inside," Int~rior Design, February 1975, 
pp. 124-125. 



Fortunately for designers, most plants used in interior 

environments are in the neutral day length category and 

will flower and set seed without precise timing of the 

dark period. 3 Light intensity in English speaking coun

tries is measured by footcandles today and most plants 

used in office interiors need a minimum 50 footcandles of 

light intensity, but preferably 250 or more, from either 

artificial or natural sources. Many office buildings are 

dimly lighted. Other hazards to consider are very low 

humidity and frequent exposure to drafts from air

conditioning ducts. Most important, and often overlooked, 

are the shut-down office ventilating and heating systems 

when businesses are closed over weekends. Temperatures 

drop, and air circulation ceases. For two or sometimes 

more days the plants are plunged into a hostile growing 

environment. 4 
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If a real plant cannot be used because of extremely 

low light levels or drafts, then some other real object 

should be used. Preserved plants, made from dehydrated 

foliage and seedpods are beautiful. If that's not appro

priate, then the designer should use sculpture, a painting, 

3Jack Kramer, Plants Under Light (New York: Simon and 
Schuster, 1974), pp. 24-25. 

4Joan Lee Faust The New York Times Book of Bouse 
Plants (New York: Qu~drangle/The New York Times Book Com-
pany, 1973), p. 189. 
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a lamp, a piece of furniture - anything that is genuine. 

Only plants that have proved themselves best for 

indoors should be used. Hardy plants whose natural envi

ronment is the floor of towering forests, where little if 

any direct sunlight penetrates, should be used. Such 

plants do nicely in dimly lighted areas and thrive as the 

light level is increased. 

The plants which are illustrated in the open land

scape Chicago office include the (1) Chamaedorea elegans 

or "Parlor palm," a native of !1exico; it requires medium 

to low light (90-350 footcandles), and evenly moist but 

not wet soil, and a medium temperature (50-55 degrees at 

night, 70 degrees during the day); (2) Raphia ruffia or 

"Raffia palm," a Madagasgar native, requires medium light 

(150-350 footcandles), quite moist to thoroughly wet soil, 

and medium temperature; (3) Ficus uetiolaris or the "Blue 

Mexican fig" requires medium light, evenly moist but not 

wet soil, and medium temperature; (4) Scindapus aureus, 

"golden pothos,n from Samoa, requires medium light, soil 

that needs to be soaked and then allowed to dry before 

repeated watering, and medium temperature. 





Illustration 7 

A Town House 





CHAPTER IX 

A TOWN HOUSE IN HOUSTON, TEXAS 

Houston is the largest city in Texas and a fast

growing major city, ranking as the sixth most populous in 

the United States. Houston lies on the flat plains of 

southeast Texas, about fifty miles northwest of the Gulf 

of Mexico.. In spite of its inland location, it r~""lks 

among the world's major seaports and the Houston Ship 

Channel links it to the Gulf of Mexico. Access to water 

transportation, reservoirs of natural gas and oil, and 

availability of raw materials have made it a major 

industr-ial city. 

Residential areas spread out in all directions from 

downtown Houston. Most of Houston's residential uni.ts are 

single-family homes but since the mid-1900's, a large 

number of town houses and high-rise apartment buildings 

have been built in several parts of the city. 1 

The gulf coast climate of Houston is generally mild 

with a temperature variance of 60° F in January and 84° F 

in July. The constant high humidity, frequent precipita

tion, and percentage of perpetual sunshine make it a lush 

. !The World Book Encyclopedia, 1973 ed. , s. v. "Hous-
ton," by vlalter B. l\1oor. 
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vegetative area. Indoor plants do well with very little 

artificial supplementation. (An exception being the use 

of air conditioning which will require some additional 

humidification.) 

The sculptural quality o:f a single specimen "Tree 

fern" (Cibotium barometz) becomes a focus in Illustration 

7 of the multi-storied town house in Houston. A single 

striking plant can create an effect of drama, if strate

gically placed. Here the wiry stalks with light brown 

hairs bear a palm-like crown of magnificent light green 

fronds, implementing the contemporary character of the 

dwelling. 
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The total town house provides an almost uninterrupted 

sweep from front to back of the narrow house, but there is 

a great feeling of space. Simplicity is the key. Sim

plicity is found in the peaceful palette of neutral colors 

and in the coco matting which covers all of the floors. 

Wall and ceiling surfaces are painted egg-shell and all 

upholstered furniture is of cotton duck, the color of rich 

French vanilla. These elements create a pleasing contrast 

to the leathery light-green fronds of the handsome "Tree 

fern." 

For the continual development of a good crown of 

fronds, and longer life, the pictured (1) Cibotium baro

metz, whose natural habitat is Ceylon, should be planted 

in porous soil which must be kept constantly moist, for 
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the fern must never be allowed to dry out at the roots. 

The "Tree fern" will keep tolerably well if held moist; 

this condition can be insured by placing it above a saucer 

of gravel holding water, or on moist sawdust. Summer sun-

light should be reduced fifty per cent but full light in a 

north window is ideal. If the room temperature can be 

lowered to 60° F during the night, this will refresh the 

delicate leaves immensely. 2 

2Albert Byrd Graf, Exotica 2-Pictorial Cyclouedia of 
Indoor Plants (Rutherford, New Jersey: Roehrs Company, 
1959), p. 555. 
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Illustration 8 

A Desert House 
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CHAPTER X 

A DESERT HOUSE IN PHOENIX, ARIZONA 

Arizona of the 70's embraces the modern city of 

Phoenix with its sprawling suburban developments and 

nationwide transportation arteries, but its extraordinary 

colored rock walls a.."ld mountains rising above dramatic 

desert plains, and its adobe structures and baroque Spanish 

missions, preserve much of the natural and human landscape 

that characterized its frontier days. 

The Basin and Range region in which Phoenix is located 

contains the bulk of the population and consists of broad, 

open-ended basins or valleys of gentle slope. Isolated 

mountains rise like islands in the desert plain. 1 Phoenix 

has an arid and semiarid subtropical climate \vhich attracts 

winter visitors. On the average 8 out of every 10 days are 

sunny, average precipitation is only 7 inches annually 

confirming an evident lack of rainfall and low humidity. 

Phoenix has long been proclaimed as one of the healthiest 

and most pollution-free areas of the world. Next to the 

climate, the beauty and variety of the Arizona landscape 

constitute its greatest natural attraction. The brilliant 

sunlight illuminates vegetative cover that ranges from 

!Encyclopedia Britannica, 15th ed., s.v. "Arizona," 
by Melvin E. Hecht. 
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green-carpeted pine and fir forests to bizarre shrub and 

cactus deserts, all augmented by brief bursts of color 

from spectacular displays of wild flowers. 2 

The third interior to consider is a desert home 

portraying a setting that is opulent in character. 

Illustration 8 shows quilted fabrics, brilliant colors, 

and overscaled furniture, all of which contribute to this 

opulence. There is pattern used against pattern in a 

variety of Far Eastern fabrics fashioning an oriental 

atmosphere. It is not really unusual to find oriental 

touches in the Phoenix home. Trade with China long ago 

has influenced decorative art in every conceivable area 

of the United States. 

The brilliant colors of the upholstery fabrics are 

further enhanced by the coloration of the plants them

selves: a blooming "Shrimp plant" in the foreground, with 

its showy reddish-brown shingled bracts; a "Moses-in-the

cradle" plant with leaves of metallic dark green which 
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are purple beneath, and in their leaf bases small white 

flowers, which are a marked contrast. The bromeliads with 

their beautiful coloring and unusual design patterns on 

the leaves are also exceptionally shaped, so are the cacti 

plants and the 11 Elephant-foot tree." 

2Don Dedera, Arizona the Beautiful (New York: Double
day and Company, 1974), p. 80. 



83 

Cacti are at home in desert interiors but the brome

liads, whose natural habitats are tropical rain forests, 

may, at first glance, not seem congruous. However, they 

are adaptable and hardy in almost any environment as long 

as water is kept in the funnels formed by their leaves and 

their soil is kept moist. 

The (1) Mytrillocactus geometrizans or "Blue myrtle 

cactus" requires full sunlight and. a warm room where 

humidity is low. The soil should be sandy and drain well 

and should be watered after the plant has dried out thor

oughly; (2) Rhoeo spathacea, "Moses-in-the cradle," is 

adaptable to average house (or warm) temperatures and can 

be in more dimly lighted rooms or full sunlight; its soil 

must be kept moist; (3) Belaperone guttata or the "Shrimp 

plant" can be nurtured at room temperature in full sunlight 

and should be watered frequently; (4) Beaucarnea recu~vata, 

"Elephant-foot tree," is a carefree plant that can live 

indefinitely indoors (limited only by ceiling height); it 

can receive direct sunlight and withstand temperatures 

ranging from 40° F to 90° F; soil should be allowed to 

become moderately dry between waterings. All of these 

plants are native to Mexico. 

· There are two members of the bromeliad family both 

native to Brazil, illustrated: (5) Cryptanthus zonatus or 

"Zebra plant" thrives in the :home with modest care but 

water must be kept continuously in the "cups" formed by the 
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leaves; the plant should be potted in a shallow container 

with a fibrous mixture of peat, bark chips, humus and sand, 

keeping it moist. Cryptanthus does best in filtered sun

light but will grow under dimmer conditions. The roots of 

the {6) Vriesia hieroglyphi~~ "King of the bromeliads," 

should be kept moist but it does not like continuously wet 

feet, however, like the Cryptarithus, fresh water must stand 

in its funnel. Premature flowering time can be initiated 

practically at will by pouring a solution of calcium car

bide (8-10 pea-size pellets, 5 gram, or approximately 1/4 

ounce in 1 quart of water) into the center of the pla_llt; 

inflorescence should appe·ar (provided the growth is suffi-

ciently mature) in about eight weeks following treatment. 3 

3Albert Byrd Graf, Exotica 2-fictorial Cycloyedia of 
Indoor Plants (Rutherford, New Jersey: Roehrs Company, 
1959)' p., 274. 
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CHAPTER XI 

A BOTANICAL RESTA1ffiANT IN SAN FRANCISCO, CALIFORNIA 

San Francisco holds a secure place in the United 

States romantic dream of itself - a , coo-L., elegant, hand-

some, worldly seaport whose steep streets offer breathtak

ing views of one,of the world's great bays. Its mild 

climate, exciting scenery, fine restaurants, and unusual 

places to visit give the city a special charm. San 

Franciscans boast that every visitor ends up wanting to 

live there. 1 

Because of the ideal· climate few homes in the San 

Francisco area have air conditioning. September is the 

warmest month, but even then the temperature rarely rises 

to 70° F. January is the coldest month but winter tempera

tures seldom drop to freezing. There is only about twenty 

inches of rainfall during the year, mostly in the winter 

months; and. the sun shines during two-thirds of the possi

ble daylight hours. The most characteristic feature of the 

weather, however, is the summer fog, which lies over the 

city until midday. This fog is a phenomenon of temperature 

contrasts cree,ted. when warm., moist, ocf~an air comes in 

lhncyQ;l_op-:;dia l?.Fi taiL~, 15th ed., s. v. "San Fran
cisco," by Kenneth Lamott. 

87 



88 

contact with cold water welling up from the ocean bottom 

along the coast. Fog helps keep the temperature even and 

provides necessary moisture to keep plants green all year. 

San Francisco has cleaner air than most big cities 

because almost no coal is burned. Natural gas is the chief 

fuel. Most homes do not have screens on the windows 

because there are so few insects. 2 

There is something infinitely appealing about eating 

surrounded by lush greenery, so what better additions to 

have to lunch than the feathery and graceful palm, or the 

delicate and charming Muehlenbeckia. Plants help to create 

a friendly and relaxed atmosphere and also provide warmth 

and color - all qualities which are beneficial to eating 

establishments. 

In the illustrated botanical restaurant, Illustration 

9, the greenhouses are formed with wood bents of solid 

rough cedar, supporting the glazing which is tempered glass 

overhead and Plexiglass for the curved sections. When the 

sun is hottest, heavy green canvas is rolled down over the 

greenhouses. But in the evening with nighttime views, they 

are rolled up again. To nurture nature, all trim is rough, 

unfinished, red cedar that forms a natural element for 

nails and pegs to support hanging plants. Mexican tile 

2The World Book Encyclopedia, 1973 ed., s.v. "San 
Francisco, 11 by Gertrude r1. Cordts. 
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surfaces the floor, making it impervious to water. There 

are also water outlets and floor drainage facilities which 

enable the whole greenhouse to be "wetted down." Lighting 

fixtures are not seen in the illustration but are ware

house types that amplify the visual impact of the plants by 

casting interesting foliage shadows. Tabletops are inlaid 

pieces of cedar left over from the greenhouse construction 

and their surfaces are treated with a protective clear 

resin. The basic chair is a rugged bentwood classic.3 

As for the ambiance of the interiors, patrons bask in 

light filtering through ornamental bromeliads and the lush 

varied greenery, the warmth and comfort of simple materi-

als, and the excitement of the spectacular view outside. 

Plants represented in the illustration of the res

taurant include: (1) Nicodemia diversifolia or "Indoor 

oak" (Madagascar native); it requires direct sunlight, tem

peratures from 75° F to 85° F, and a constant barely moist 

soil; the (2) Beaucarnea recurvata has already been dis

cussed in the Phoenix desert home; (3) Pleomele reflexa 

variegata, "Song of India," native to Ceylon, does best in 

bright indirect sunlight (but will tolerate direct light), 

likes 75° F temperatures, should be placed on a tray filled 

with pebbles and water to increase humidity, and should 

3 "Gulf Shrimp \'/ere Never Tastier," Interiors, August 
1975, pp. 82-83. 



90 

have its soil barely moist at all times; (4) Aechmea 

fasciata, "Silver rose" - its "cups" must be continuously 

filled with water; will tolerate a wide range of tempera

ture and light conditions; its soil (which is a piece of 

tree bark in the illustration), must be kept moist; this 

bromeliad is native to Brazil; (5) Muehlenbeckia complexa 

or "Maidenhair vine," is native to Samoa and generally 

prefers cool conditions jut will do quite well on a window 

sill in bright light, needs to be thoroughly watered but 

soil dried between watering; (6) Pandanus utilis or "Screw 

pine," is shown as a small specimen; does best in indirect 

sunlight, and soil should become moderately dry between 

waterings; (7) Platyceriun bifurcatum, "Staghorn fern," 

is growing naturally on the rough bark of a tree rather 

than in soil, and it must be kept moist at all times; it 

does best in indirect sunlight, and prefers 72° F tem

peratures; the (8) Euphorbia sulendens or "Cro\vn of 

thorns" should be in direct sunlight so that it will 

bloom; should be watered well and allowed to dry between 

watering; and needs sandy soil enriched with humus; 

(plants 6, 7, 8, 9 natural habitat is Madagascar). The 

(9) Plectranthus australis, "Swedish ivy," native to 

Samoa, does best in indirect sunlight, likes 65° F to 

75° F temperatures, and its soil should be barely moist at 

all times; ( 10) Yucca elepha...'Tlti pes, the "spineless yucca," 

does well in direct sunlight, 72° F temperatures, and 



dried soil between thorough watering. (It is native to 

Nexico.) 
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Illustration 10 

A High-rise Apartment House 
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CHAPTER XI 

A HIGH RISE APARTMENT HOUSE IN WASHINGTON, D.C. 

The capital of the United States, \vashington, D.c., 

has also become, in the modern era, the nerve center of the 

free world. The city's stately public buildings, sweeping 

vistas, wide, tree-lined streets and abundance of parks 

have made it an internationally renowned showplace. 

The city of \'lashington, 1,.1hich is conterminous with the 

District of Columbia., is located on the northeastern bank 

of the Potomac River, which separates it from Virginia to 

the southwest. Its other boundaries make it essentially an 

enclave carved from Maryland. 1 

As a city, vlashington presents many contrasts and 

paradoxes. The area in vvhich most of the federal govern

ment buildings are located is physically impressive, and 

some of the residential di.s-r;ricts are noted for their ele-

gance and charm. Yet in large sections of the city, the 

buildings are run down and cro\'lded together, and li vin.g 

conditions are poor. 

Plants in the city are not a luxury - there are neces-

sary items in the depersonalized environments offered by 

- lThe \'lorld and Its Peoples, 1966 ed., s. v. "\'lashing-
ton, District of Columbia." 
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large urban areas. They need a bit more attention in 

order to flourish in this alien environment but if the 

problems are known, steps can be taken to overcome them. 

The major difficulties are reduced natural light (because 

of window areas and blockages caused by other buildings), 

and an overly dry interior atmosphere, caused by steam and 

lack of proper ventilation. Artificial lighting can solve 

some of the natural-illumination problems, particularly in 

small rooms. There is no horticultural reason to keep 

plants near the window after dark, and in cramped apart

ments plants should serve multiple purposes. They can be 

shifted into the room at night and create intimate conver

sational groups in living and dining areas. 2 

The climate of Washington, D.C. is of the humid 

subtropical type. Temperatures are subject to wide fluc

tuations. Summers tend to be quite warm and humid, with 

temperatures occasionally rising above 100° F. Winters 

are usually mild, but freezing temperatures are not uncom

mon. The average annual precipitation is 41 inches which 

is evenly distributed throughout the year. There are 

numerous parks in the city; one is a series of parks known 

collectively as Potomac Park which borders that str9am and 

contains lakes, pools, and the famous cherry trees, which 

2William s. Hawkey, Living with Plants (New York: 
William Morrow and Company, Inc., 1974), P· 116. 
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were given to the city by the mayor of Tokyo in 1912, and 

whose blooming each spring is one of the more colorful 

sights of Washington. 3 Indoor environments, within the 

city, are receptive of domestic plants which are especially 

welcomed by apartment dwellers whose smaller quarters call 

for extensions of nature which the plants provide. 

In pre-urban days almost every kitchen had its own 

garden just outside the backdoor but today the agrarian 

reform program could begin at the kitchen window. Most 

homes and apartment homes have at least one window placed 

over the sink, and if ample light is available, plants 

grown here receive both light and high humidity - a bonus. 

Herbs of all kinds can be grown in the bright window. 

Plants such as the spicy geraniums can be grown for their 

fragrance. Experimental plants, which are produced from 

seed or cuttings taken from grocery store fruit and vege

tables, or plants that are merely pleasurable for their 

shape and color, can be grown like those which are shown in 

Illustration 10, in the kitchen of the high-rise apartment 

home in Washington, D.C. The shelving is positioned across 

the windows, and glass shelving is used to allow the pas

sage of light to the plants on the lower shelves. The 

window above the sink faces south which gives the brightest 

3The American Peoples Encyclopedia, 1969 ed., s.v. 
"Washington, D.C." 
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exposure - an excellent location for the "Coleus" which is 

one of the most treasured of houseplants. Not only does 

it come in extraordinary color combinations, it is also 

one of the easiest to propagate, as is evidenced by the 

profusion of the plants at the window. This city apartment 

is .fortunate to also have an eastern glass exposure which, 

in combination, "floods this small kitchen with natural 

illumination. 

The (1) .Qoleus E_lum~.i, or "painted nettle" plant, does 

best in direct sunlight, v;i th temperatures from 75° F to 

85° F, and a soil that is barely moist at all times; the 

(2) Codiaeum yarie,gatum, or 11 Auttunn croton" plant, also 

does best in direct sunlight, 75° F to 85° F temperatures, 

and barely moist soil; but it must be kept out of low 

humidity wind movements or leaves will fall off. The same 

requirement applies to (3) Codiaeum snirale, the "Spiralled 

croton" plant. The coleus and codiaeum are native to 

Ceylon. The (4) Dracaena marginata, or "Nadagascar dragon 

tree," does best in bright indirect sunlight, but will 

tolerate direct sunlight. 
0 0 Temperatures of 75 F to 85 F 

are ideal and the soil should be moist at all times. 



CHAPTER XIII 

CONCLUSION 

Successful cultivation of indoor plants necessitates 

some knowledge and understanding about the science of 

horticulture. The interior designer who is knowledgeable 

about proper conditions of plant growth will use plant 

materials indoors successfully because the preferred envi

ronment and growing needs of the plant itself will be 

considered. The designer will use plants for beauty and 

decoration - as structural design elements - but this will 

become possible only after the plants have been proven 

suitable for particular interior environments. 

The indoor plants which were presented in this study 

have been tested by horticulturists and experience. The 

pictorial survey which was presented in Part I, repre

sented a diversified collection of plants within their 

native homelands. This was implemented with a descriptive 

text.for each of the plants. The scientific name, its 

family affinity and a listing of the American vernacular 

name (common name) were included to provide the designer 

with additional background and understanding about plant 

materials. 

Many plants once restricted to conservatory growing 

now thrive indoors because sophisticated heating and 
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humidity systems have become available. This indoor 

transformation was evidenced in Part II of the study. The 

interior environments which were presented included both 

residential and commercial dwellings. The illustrations 

of these interiors included the plants that were presented 

in their native habitats in Part I. These same plants 

were placed in containers and transported into human

inhabited interiors. A brief plant care recommendation of 

each of the plants sho'~ in the pictorial studies was 

included, along with a description of other structural 

design elements which enhanced the hypothetical interior 

studies. 

An appendix to this study includes a general house

plant care and maintenance section that will further aid 

the designer in the use of plant substances. 

For plants or groups of plants to actually achieve 

the design potential desired, the designer's selection of 

plants that can respond to specific growth conditions must 

be taken into account. The premise of this entire inves

tigation has been to provide the interior designer with a 

knowledge and understanding about horti~ulture. This will 

enable the designer to use plant materials with advantage 

and success within the interior environment. 

Unique as we may think we are~ it seems likel~ that 
we are genetically programmed ~o a natural habltat 
of clean air and a varied green landscape -.For 
centuries in the temperate zones we have trled to 



imitate in our houses not only the climate, but the 
setting of our evolutionary past: warm, humid air, 
green plants and even animal companions.l 
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1James Underwood Crockett, Foliage House Plants (~ew 
York: Time-Life Books, 1972), p. 8, quoting the Bullet1n 
of Atomic Scientists. 
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Light 

APPENDIX 

A GUIDE FOR HOUSEPLANT CARE AND MAINTENANCE 

1. The ~etabolism of a plant - its rate of growth -

is in direct relation not only to temperature but also 

the quality and duration of light received. 

2. The intensity or brightness of the light also has 

an effect on flowering, and amount of fruiting. The 

duration of light may influence flowering and vege

tating period and dormancy. 

3. The controlling effect of light makes it the prime 

consideration in choosing a site for an indoor garden. 

(Southern exposure gets the most light. Eastern expo

sure gets the morning sun and western exposure gets the 

evening sun. The northern exposure gets no direct 

sun.) 

4. Artificial illumination, especially from fluores

cent bulbs, can supplement or even replace natural 

light. (Twelve to fifteen hours of artificial illumi

nation daily approximates that experienced by plants in 

their natural habitats.) 

Humidity 

1. Humidity affects the rate of transpiration - the 

process by which water from the interior of the 
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leaves and stems escapes through the plant's pores 

and evaporates into the surrounding air. (If the air 

is dry, evaporation takes place speedily, drying the 

leaf surface. If the air is saturated with water, 

both evaporation and transpiration slow down.) 

2. One of the simplest and most effective methods of 

increasing humidity around plants is to provide a 

layer of damp pebbles in water-proof trays under the 

pots. 

3. The second easy way to raise humidity is to spray 

the plants with water from a hand sprayer. 

4. A commercial, electric humidifier connected to a 

waterline and controlled by a humidistat is another 

method of creating a more humid atmosphere. 

5. Plants grouped together will combine their tran

spiration and will raise the humidity around them. 

Temperature 

1. To maintain most of the interior plants tempera

ture at night should be lower than during the day. 

During the day plants build carbohydrates out of 

water from soil and carbondioxide from air, using 

light as energy. At night absence of light makes 

photosynthesis impossible and respiration consumes 

food materials. 
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2. It can generally be said that tropical plants 

respond well to a minimum of 65° F and temperate and 

desert plants respond well to a minimum of 50° F. 

Soil and potting 

1. The indoor gardener need only keep in mind the 

general characteristics of three environmental soils: 

jungle soil, warm temperate zone soils, and desert 

soil. Under jungle soil conditions, decay is very 

rapid. The jungle floor is covered by thin layers of 

porous, spongy vegetative matter in active decay. 

The surrounding air is damp and water washing over 

layers of vegetation above carries with it more decay-

ing matter. In warm temperate zone soils there is a 

mixture of clay, sand, and silt.with varying propor

tions of well rotted organic matter or humus, gener

ally having smaller particles and being less spongy 

than jungle floor soil. In desert soil a great bulk 

of it is sand, often marked by particularly sharp 

particles. The humus proportion is small, allowing 

water to percolate rapidly to considerable depth. 1 

2. Having chosen the proper soil, selection of a 

container in which to plant is important. A container 

which permits drainage to the plant so that air may 

lErnesta Drinker Ballard, Garden In Your House (New 
York: Harper and Row, Publishers, 1971), pp. 12-13. 
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penetrate between soil particles is vital. Death as 

a result of overwatering and poor drainage is one of 

the most common fates of houseplants. 

3. A container neither too large nor too small in 

relation to the size of the plant is necessary. 

4. As the plant grows, the root system extends into 

the surrounding layer of soil and fills the spaces 

between particles, producing a tightly packed mass 

which interferes with plant functions, so repotting 

the plant may be necessary. 

Watering 

1. When watering, the soil must be thoroughly soaked 

so that every particle is wet. When excess water 

drains away, soil should be uniformly damp. 

2. Plants in smaller pots will need water more often 

than those in larger containers. Plants in fast 

draining soil will require more frequent watering 

than those having slower drainage. All plants will 

need water more often on hot, dry, sunny days than on 

cold, damp, cloudy days. Resting, dormant plants do 

not need water as frequently as vigorously growing 

ones. 

3. Avoid applying very cold water. Use warm water 

or allow it to come to room temperature before using. 
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Fertilizing 

1. In fertilizing, as in other aspects of plant 

culture, close observation, together with a knowledge 

of plant growth habits is essential. Most plants 

have a dormant or semidormant period, usually during 

the short days of fall and winter. At such times 

fertilizing may be harmful because the nutrient 

salts, which the resting plant cannot use, may accu

mulate to a toxic point. 

2. The most practical way to fertilize indoors is to 

apply the fertilizer to the soil in a water solution. 

3. Commercial man-made fertilizers contain: 

nitrogen, phosphorus, and potassium. Apply as label 

recommends when plants in ample light become active. 

4. There are also many organic fertilizers, some of 

which are: bone meal, cottonseed meal, or fish 

emulsion. 

Pests and troubles 

1. Buy healthy plants and dispose of those that 

develop infestation that cannot be brought promptly 

under control. 

2. wash plants routinely with forceful spray of warm 

water - insects, insect eggs, mites, and dust will be 

swept away. 
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3. The most common and easily identifiable pests 

are sucking insects: Aphis (tiny green or black 

plant-lice, sucking juices around growing tips or 

underside of leaves), mealybugs (pinkish crawlers, 

dusted white, hiding under foliage or in leaf axils, 

often in a white cottony mass), red spider (minute 

spider-like mites on underside of leaves, in time 

spinning gauzy webs, multiplying rapidly in dry-warm 

rooms; causing foliage discoloration), white fly 

(moth-like scales with and without wings; often on 

bedding plants where they suck juices from underside 

of foliage), scale (small, sucking, turtle-shaped or 

shield-like bodies mostly stationary, usually black 

or brown; white on ferns). 2 

4. Occasionally plants are prey to bacterial and 

fungus diseases causing seemingly healthy plants to 

be marred by brown spots or curled brown edges, or 

wilting. 

Lack of light symptoms 

1. Insufficient light is the most common cause of 

weak, stunted plant growth; distorted, discolored, or 

pale-toned leaves; massive defoliation; failure to 

2A. B. Graf, House Plants - A Mini-Cy~lopedi~ of 
House and Decorator Plants (Rutherford, N.J.: Roenrs 
Company, Publishers, 1973), p. 12. 
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produce fruit or flowers; and total collapse. 

2. Young plants grow spindly and elongated with 

inadequate branching and misshapen or underdeveloped 

foliage. Older plants shed leaves, usually beginning 

from the bottom, cease growing, shrivel up, and 

finally die. Variegated plants revert to solid 

green, and leaves eventually turn yellow and drop 

off. 

Overwatering symptoms 

1. Corky scabs or protrusions on the undersides of 

leaves or on branches; rotting roots; decaying and 

dropping foliage; blackening and wilting stems and 

leaves; and soft, mushy-textured succulent leaves are 

all symptoms of overwatering. 

2. The watering process itself forces carbon dioxide 

out of the root zone and pulls oxygen into it. Most 

plants will suffer serious root damage and eventually 

die if kept continuously wet (or dry). 
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